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/- Ywm hmmmmL^<^ i nm>^zmm\^^. 

ttjiey; v-mmuizmm^h. mtmmmw-mzim 
^z:Bii^mmmc^:>±fm^\^i\^6^v~\<^iim^ 

mM:^v-vmim^mzmi\^^titi7m^^. mmm 
mm^nizMmH7^j:ot:i^comh ^^"=3r< t hm 

119^:^2 ] m^m\im^mz7m^mt:iYixw^ 

\,zmmmm^mmitz z h ^mmt^umm i 

mtitm 0 -gp L < ^\ m 

^ ^iT V ^ r > ~r -s- liM 1 ^ V ^ L it iftii 3 o 

^v-YmmiiZ^Lxm^^ixx\^hwmf^tt^^ 

n^^fix\^hmnM^^t . 

safer y - Km^^tc^ t teb^^it v i^m^iis^ 



;f&^mr^;<?y-i<firMi:. 

Ymut.m5!m^^<r)^<7)W{zm'^hiii^r 
y- Ks^tBn^ffiiiB^^^j^iWco 1 m^{zmmm 

<^&^zm'fhtLti:^V'-Ym\hnt. miery-m 

i^u^zim^fifzmmm^t . 

{zis^^'Yh'mmm^m^^mu^hmimmt ^^mt 
fzmmmmmmnmumm-t ^1^mzii\^x . 

[000 1} 

mwmmnmmnM^MXu^oMmismzm-^ 
ii<7)X'ht. 

[0002} 

mtLx. ttz±m^^k^w^mt^znw^hfz^<r> 

X. ^'^m2}mmummM<m^imt^-:^-:>h 
mz%%mty^(r>)mbLx\t. ^m. mm-^m 

mif^i)mtLX-^fz. ym. »hv^3^y->'<jr 
x;tv^^ ~ ^fflv ■^iz.hi^zi ^m^-^tm ^ixh^:cm 

'^M^m^^zmLX^^hb^lhhXK^t. Lfj^L.m 
U^'>A>f;ty2<^m?{^«^^T-^tf^'§€^iW 

mm) m^mM^(^mm±mmi,z^'ox^xu 

dmrn^mfk-thtzib. JEI^S (250atin) , ?g 

r^by^M') n^-tz. ti'ZX^ m.^^ 0 it«y ^ y 
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[ 0 0 0 3 ] El 1 4 (zm^<omm&^^mmM^ ^ y -jv 

'm%Wt^^n<nmm^7i^'t (Joumal of Power S 
ources, 83 . 204(1999)) , W^.:^^ 

stm. mtmmu 1 Awmimm^u 1 s^^-r 

[00 04] m%mmz\t. mi.\t. %ruvv^m. 

m\zn\^hfihmk\z\i.. mm. w^o^^^^cv^ptR 

tbxit. mtif. pt:^m^-^^tix\^^o 
^;<i^y-/mn^mMmmzfi\^xit. ry-K 
mmf>z^^y-f]^A<m^mi. mmm^zji^^x 

Wi . /jv- Y^fimmzim-^fifzmmmm^Tf^ 

t^^^mmx^mmi'^j:htii. 
[00 0 5] tz^T. 'mmy ^ /-^i^mmm^oia 

mi±y 1^ y-/]^tMmi>m^'t^rzi^. ry-mm 
t^x^&zmhh^j:ip-j fzy y y ~)\^7miW:^ y-v^ 
mmm iz%m v. ^ly- Ymm^xr y - Ymmm t 
m(7)K}i^^m::'r-::bizx ^mm^-^^^txit 

<i^, ;iwax::!i--j-<-mm&^i:^i?y-}V'^mtim 
v^s. mix^'o. 5M]:)±<r>^^y-j]^MmmTy 

-ty ^:^ymcox'^^j:mfmmomt^mitit 

ti:-tif>mtu\ j:->x. mmy^^y-mnn 



[0006] tfz. ^ PX^-A-3^flj±^TJf 

■:mtLx^i. ry-mmmiizmt^^^y-ji^^ 
t^xry-nmm^ximi. :^v-\^fmm^m 

x-mmmmmi-^'tt . hi< mmimstm'^ 

mxh^. ttz. Ty-}<mm^xmhti^j:^^'ofz;< 
^y-)imm^^v-}'mmi<zm&^'^-^j:^m^j:n 
mnmcom^i^nhtixuhtii. mmzitrahyma, 

i±'m<^j:6mmMmm< . ^-t-yxin^timr^'^ 

wi. mf\t ixm-^^yy y'-/V'7mi^coy^ y-/i 
m^^rifiztxh^. L/j>t^7'/^. «JK^oM 

imy ^ y -mmmmc^mm ^ +^ t^^^^-ttt- < i> 

^ y--)i-7mmmMc i-rffli^i. zttimt nw. 
mtif 1 M^^^ojivv;^ y y-)\^7mmmMb txm 
t . yyy-/iyi<.mmm^<^mmt^±^ < 
. nn\^tfX'-c^Mmzi^ix y y y-ju^-^^^ 
tK^i-^ -^cox. yyy -/uym^m^fj^^^j^ 9 y-)Vi^ 

\mm:^-< wmh'mt-^x < h . 
[00 07] z,(mt£m.-krtnt. ^\':i7.i^-><^-^ 
%^rr\ihixhti^i^. wmL\.x<r>^-m^<ts:h-^ 

<r><^. y-^ y-}V7mWi^^i^ttfz^(r)ii^yy]i:{ni^ 

±^<^j:tfz^{z. ^n^U-^^X<r)]!5Mr]i,tmzmL 
XLtob^^'^^mt^^th. 

c 0 0 0 8 ] \:xtwn bizmz. m\mt \ ^ 0 ms)- 

t:-x^\^^^rMxm^ijfmtL\^ty^om^t6mm 

•rzi^Azii. mmK^mmcoyyy-jwmmMMKcmM 

[0009] tmtfzm 1 4mm 1 5 iz^.tmz. m 
^c^mmmy y y -)immmt. ^ynz x-^xry 

- mam lizyyy -;i/7j< W HM^tirmiz^j:-^ 

xuh. ^yri 9^/)^himz-tifzyy y-ji-7mmii 
'm}mifMD (inlet) 1 52^mixyfimm 

~7i^y^^j^-m^ry- mmm ti^ixa 0 > 
ry- 1 0 srssitii.^ y-yi'^wr h 
i!kmf^3ifzmmzht>zj:y). ry-mmm2^zy 

^y-^i-t^m^tih. u^L^A^^. ry-KOTi 
0 ^miht^xM^y-fi-ymm^ry- ^mm^ 

3izi^^U.L^;:,tm<. -^i,i^^mMi$^y-))^ 
m\^ai5 3t,>^§^\ii^ixt. Zi^tzub. ^^^<r)y9 

y -ji^mmmmmmi . -mzitm ^ . 
[0010] :icoMm^'0:^^fz^i^z. mmc^m^^^: 
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^ J -)Vi^^<mm.im^ < ^ -3 r ^ < , ^(r>fz 

mii,zmrt^t^^orm^±t4>. ^->x. mi eco 
m&ism^m^'^^tMzit^ 5MvSi«omy^^:$^y-j\^ 

^mu^ 1 tt^m^iztc^^fsrt-^j:< . ^^mcom. 

^^>o>y ^ y-}U7mm^mzmm-^i^~. y ^ /-/i-7j< 

miz. ^mjtc^)^ ^ y-;i^«?rs^y ^/-ji-Mmm 
mzmi-'it^j:< . mcom^i^zmu-t^^'Jimt^m^^tzc 

&i,m'^(,z^t->X^'^<Zt(^z^^. ^cofzib, \>^-ftL 
izixii. mi'i^yrcr)m\i^&tii>^^lfZi^i!^x\^<ii^ 

mm^. ^<7)^-^. mm^:^ y^-/i»mm'm 

m^<:om:hifkT^:hrz^tc:tiz^^h, tti. rJ- 

tcii. r.y-mT^f^^tifz~wtitmmt:mizmih 

izt-f/x^^^^\ x->x. y-^ y-)i'/jxt:imim 
mt^:mtixmn^t^smtt'^inx<^. uj^i. isa 

tiii<n^:>ix^mi^^<O7 0'^S0mt}:mLX. 3 0 

mxuiii:n-^3^coii?j,Tfizm'ixttd. x-^x. 

[00 12] ^h^z. ry-\'mm2i>zm.irz^^f 
y-Mt. mmui-t^x^mbixmmti^^^ 
xh^ti<. ^mcomxu. m±m^i:±txitd. 



0. 5ppmm^^zMm^tlX^^t. Ztl^co^i]^^ 

zmitmrn-^ixry-mm^'^mi^^tih^^ 
^hh^tiK y-^i^tmm.i^zmmmmm^^ 

AT;i-Tb h\ tmtf^w^t^fzmz, :^v-mx^ 

fz. >-ts;l/AT;WTt Kii. m^^lzi6V^xm^hLX^ 

thcr>x\ i}y-Ymt-i^^w-t txWr\^^tihmm 

too 1 3 ] tsz. zmtmhy^ y-}Vf}Xh^£% 
m^hfz^(rym±\^xvx. iM^t^^vi^i^^A. mL'^y 

m#:^?i^^-t<&^&/v^*if^^i^* zmMm\t. zti 
^co^m^itf^m^^m-^^^y-fu^^mt^tfi. w. 

imi^^n'^xK^. ^hiz. ^mm:<^y-)im[m^ 
m^^<r>m¥^X'h^7 0'-^sovi±. y^^y-iv 

^ y^)Vi^y.-mmMih . 1-.X. zAxt,(ryy^y- 

}Vifx ^mtmt^mzmm-h t . mmmnmm i 

^m}iz-mixt^^.. mim^mv^i'mt>-ii^x<^^ 
fz>!b. mmmy^y-jmm-mm'mm\^uc^)mm^ 
m^i>z^ht\^ommh^tx<^. 

[0014] 

(7)mmA^mmttrzi^ifZ^j:^tii:ii,(DX\ mr<s[m. 
iz^iftititmr^mii'htmz. ^mxmz 
Mixtmmnmii^mm^t z t mmt ^-sa 
^ y -'mmnmm^mmmMt:m^-tt 
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[00 153 

^lizmixmrnnxum^mmmmmm-h^v 

mizmm\^m^i-^fzi!b<7):^v-m^nt:. mtm 

m^Tj- m^ui^zmm^inzmfmm-^^c . mt 

t^'^tzWM^t . m^iiy-Yw^^^n^znm^fi 

[0016] tmm 1 <7>:^^mizi5\^x . mmntm 
m^(.zmm^'mt:i\-ixmu^tLfz-^m^<omm^ 
•timm^^^^^i^i>zmthctmtL^\ tfz. 
mmnmmr^t ry-Y^m^utcomizm^m 
m^m^m^::^'^. mtL\^-^. z^ti^co^mzx-y 
X. :^mmMmmmmm[mm^nm%(^^^^ 

[00 17] tfz. mBmi<^:^mmz.m'^x. mtm 
mum^^ i>i<ii:^v-Y mumm^M^x <ki.~ij 
^^ifi^t. mmm^mi^zumtsti. mmm 

^ AW Mm<:^>mm.izmm^miZim t^^t. 
[GDIS] m2o^if.wmt. ry-Ymmmtry- 
Ym.w-xBj^'$tifzry-Ymt.. i^y-Ym^mt 
tv- Y-mMxmm ixf:i ~^v-Ymt. taiar y- 
Ymmmmmti] y- Yfmm\.z^Lxm^ixx\-^ 
^w^'mtt-^m^'^fixyi^hmn.^j^ut. mtir 
y - Ym.wiz^ Lxum fix \^ -^mm^mm miSL 
i-hry-Ymmt. •m.tv-Yimmz^Lxti 
w.^fix\^mimxmmmm-'6i3V''Ym(U 
mtmwm.^<r>iiimkzw^^^i^irhfz^<r>r 
y-Ymnt. mtmmMmc^M(?:>m^\,zm.n 



fzry~YmmmtmmMmm:> i ^mi'zm\m\ 

(7)ii^L<r)mi'Ztm^irtz/j y- ?'#rtBP t . -mry- 
Yimaizm^nrzmmm^t. mm^v-Ym 
ti^niztm^ix. mmmmMmizim-^tircm. r 
v^im<7)^mmmRmi^^m.mmL^zmmm. 

mmm:mmthijmizii\,^x . tmimmmm 

[0019] i-JB2jK^Bj^(c^:3V'iT. LT{5. 

y^y-}i'C07mmm'fti^'^^K ctiizmhi'. x.-^^ 
y-ji-c?)^ 0 t^nM^(n\m.r}\-^^-)i'X'himmY^^i 

mMi^zi:-yxm4m^<£\'i!L<^u^mmim^t^ix 

C 00 2 0 ] 

ti*5v^-cu. w.i/^mtbxy^^ y-}Vimmmfx 
wmthi^. :mmt. mm^hLx. ^^y-)\^i^ 

[m\<^:>%mmm^ ^^mzmrnKT^wm^^^y 
-mmm^mm i 5 ^rnxxmrnt 
h.mut. ^%mz% m 1 <^wm^ ^ y-m^ 

x\ m2it. mimm(0'M±^ft'C0-'imfn'tmxh^. 
msit. m 1 iz^s-^iztzm 1 comm;^ :^y-fmnm 

mm^ ^ y-mfMrncommm^mmzmm itzm 

1 mMmy^y-jYmm'mmM.^mm^thtzi^ 

[002 1 1 mfrnmnMrntLeii. m 1 izn'.ti a 

i^z. ry-Ymui. ry-Ymms. ry-Ym 
mmmi. y^y~Ymm4. :^y-YMm 
i^5R■o<:^v-Ymmus^i^^t^. iin^^c^^. ry- 
Ymm.1. ry-Kmm#3. ry-Ymm2. m 
fmm. :^v-YmmA. fjy-Y^n.^bmt 
y-YW^m.s\t^ixwJkn<ni:^<r>^m\i^tz.ti^x 
^t. y-}VAm^i^w^-^fix\>^h)<^ y-jvy^ 
mmm 6ti. mcT^yri 9 (mTs mii7)aM?S)K 
yrtm-) ^irLxry-Y^^m7(D:<^y-m 
mi2}izmm^tix^^t. ttz. ry-YmMm<^ 
^^y-fmii!,ni3ii. ^^y-/U7Ki^»^i 6tc 
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].S^\iZmL^tihim^^z^j:':>X\-^h. ^h\>z. iiV 

x^'^-). ^<mmm\zm''A^mm^fix\^h(ryx. 
W:Lx. 7Y\zmh\mmfzMm:M\^(^^x. 7\^^x 

1 ^(rMW-Mz\t'm.^ZM\\M%(^)Wm%^fi 

#2 4 ^zm^h^m^^mm-h ^ tic j: oMnjigT- 
noys.ww^c^hz.t^nthmi,Lxv^t . 

\t. jfiJ:#2 4^. m2(r)m.\z^ ^(nnmzm^'^^ixrz 

^xhhmmi2i\z^-^x^^hz.)im^xh 

f^RWiiiznixit. mm<7ymizm^^2 7:^mti^k 
i,zx^mm'i^tmmb^j:^i}K miziEt^^^mii 
(^zniximmi^tKc^. >m^^{f§. 
[0023] ^i^i,z. iii(c£<^tLi>j:^{c, mm^i 

^ j-f]^7\<'<mmmmzm tx. j -)V7mM.m^ 
2 1 {\:Xf'm2(nwmyrm<t) t-^mx^h. 

^zmw^^. av-Ywm^x ^<r>%\}^Mz\rLmt 

\z:m:thfzmz. ^m.if^yy'Z2 (izir, %^<n'm. 
ar^yytm) ^^tx. ;<?y-H0iK^i8tmi 

< . mmAx/AmzMLx^mK^-ztt^iomMt'^^iz 



i\mmi8t>mit^2 5^MLx^m^'W2sPinx 

mi(^m.mm^^y-}immmi>^mix^''^j:\^^ 

mfx^^t. 

[ 0 0 2 4 ] ;*y- Ymm^mcOA^t^^^ifZMm'h 

Ar;WTt YmmM (mux. -hv:?7x::i;t/hl'^7^- 

y) ^mmti-thm^xh^. tmmnm^^^^:> 

[ 0 0 2 5 1 ::comi (^Mim;< 9 J -Mm\% 

\^mm'^hfcjh<T)^mzmLxm3^^m\^x%mf 
zmmm.\x. -mmtkuwrnzn^^^^x 
-mmt\Y.t \^xmi\^fzij(r)t-iom-m^t\^h:^9 

r h'» 1 0 k\%fih^ -9J-}\^7nm<^M^^ m 
(mL/mi n) ^M#P^-&i»{feli»^ii. ^9 J- 

F C ) ti:jMfStl>¥^i: UT , m 1 cOJMJS^Kyr 1 9 

^9j-m-m%>:.\^x. j-)Vim 
wm\it%2<mm^^yr2\'^. ^/^tc. ;^y- 

:'K^5M»l>^IShLT, %3(rmm'yr22-mt 

j-mimwmm 1 'm'mM:mm.\mm-wm. 
3 2\^zinxwm^i\xv^^h. tfz. ^mm^-i-imi 
fmrnnm (DMFc) \<z\m^iix\^h . m?;^^^ 

y^mm°yy\ iiMyr ysi^"h~^^^tj'«^3 4 

(DMFC) \zm^'^hX\^h . 

M 9 /-}V7m\tmmzih txmir^yr 1 9 crm\i 

fi^. y^'y-zWISW^SB l-CMtW^^-ht-J: 

->xm^i-^fih. 

[002 7] ^^c:. y :^y-;^«¥a{i. y^y- 
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i: 0 0 2 8 ] mm'^^zit. ;< ^ y-)}^7\<mm^nu(n 

t <h ^ 0 . ^IS 1 6 ft c^-r :^ y -yl-^K?^ 

iv-mim^ 1 7 ^ j-)V7mm^-t'<^xwM^ 

-:>m^T\ m2c7);^:57y-;l.vKv«^^l 7^3c^r<r 
\iZ.m\<r}^^y -)V7\<:mm-^ \^^<r>A^j -fvm 

i:oo29m'>T. mii7>g®^^i?'y-;Mgm^ 
t:. i^j,±<^mmf}-^^iimij-'^mz^ j-jvi^^ 

[0030] (mi ^mMmm<y)mm ) ^ . z 
comii'Z^t^m-mA'zm^xii. mmmimmtwiiL 

Aio^m^^^^y-^uM^^TT^i-j^di^z^ ^^j-;]^7^ 
mma. m^<r)mMmmMmmeizm-^h. ttz. m 

rn^it. -^(r)umztt!!b^tiX^i^y-))/7mw^ 

1). lli5t3^L/::r/-H»l«i5 0^o^^y-;u 



r^yyrx. m-^t^Mmmzmi^zmi^'^^K ^tih 

c 0 0 3 1 ) ^mi^z^tm 1 (owm:^^y-}vw^ 

mmmmznLx^m^j:m'Si'k . '^mz^^:^^ 
tmmt^j:hfSix^£<.mttxmm'thzb 
hzx ^^^mmi,zmhd!{n^T'km\thzbi,^ 
mt^j:^o x^x. xmrn^ziiizmmhc^n-hh. 
[0032] (y^y -)\^7mmniim& ) <-x^^x\^ 

'hy 9 y~)V7mm^(^^y ^ y-Mmwmk^%'^ 

t\izhv^x\Mi'^hn:m\ (t) t^'ht. yyy- 
)V7\(:m(^^^(^yy y-)V7Y.m^^cm. ( t ) {±, r 

[0033] 

[ici] 

I t Zt ^ 

i^i<7mt. Ty-YmMM^x<^)m&s^y^ y-)v^ 

c^oiij<^y^}\^7izmm^mzmmz?^-7x^^h 
y^y-fi-ymm^ (m) . vm. vwit^^y^j], 
m/yicco^jim. yityi^y-jiymm^^i^yimk 

[0034] x^iEmtcyi^ y-Mm^^'-)rz^mz 
{i . n^mmzififii^ t n^M. by^y -jvimwM^ 
(ryy ^ y-Mm:m\f5. t . ^om\%^i:WMmzm < z 
bh'^mxh''). ^tii:^mztm^-txmit\ mm 

X T^mtiy^ y-}i'ym}^xio&i:jEmz^it'^^ 
^zb¥'^mb'^j:h. ^^iz^ ^i^ummzsMin^ 
Rbyyy -fi^ym^u^^c^jy y y-Mm(^mi^^m 
m\^mztm^itxiimi\ b'<r>^}^xy y y-!U7m 
im^c^yy y y-^wmm-^itki-hsmi^^hhipii^ 
M . w^hx\^-^hz}xmi^bnm^'i-/TO-mti<o 
^^yi:\hi'zbi:>m^b^j:^. xmi.-^mxhh. $ 
^iz. m2<^y^y-)i'mmmmm^j:^^Tim 
•tti^i. nm^izt^'i -/-r u w-^-s zbi>^ 
mt^j:^. m-mmmy^y-/mnm^mmm 

[003 5] msiz^ mi<ommyi^y-)i' 

to mihco^!^ ( so ) t-u. ifdim^<^^^yyy-Q 
bN{ioizm.&tix\^^^. ^i^-mm^A ty)mmT 
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I (t) mmmttixum-t^. ^^,iz. XT-^yr 

S 200 = 0,+ I it) At cr)tj-mi. nsiMQ^m 

i^i^T:^'!. . y:fifiv'f^Y^>r^-y]^k%-x^'^x i> tb:^ 

tm ^ tx iD < '.mm d . ^m/mi^^ TiT^.rii-^t: 

c 0 0 3 6 ] (^»»^) -4-?%mt^zm6mmmm 
^c:}-m^m 6 tj^ i^m9^ mm i x wimi^i^ .men. 
^m^^i>zm h t^m.mm^<7)-m'=^w^'tmmx'h h , 
mill. 0 mzm^h%m^fm 

1 coy /-;P7K^?S^tzfflt^;^c:^^tc:i^ 

^m^mti^/- \mm-^i,z^\^fz^^\.zmhm. 



[0037) m^{z^<tmz. %mmM^<r>nmz 

X. ^n6 4(7)Srmz. m±i^6 5iitLX'^e6^m 

mmn^^hhrnz^^nt-mmxh^. meiz^r.t 

mf^ztifz^iz. i±i])^mco-mht<i>i±mzi-x, m 

'immmeimmtiXK^i^ -mz. 

W\ ^i^<^)wmi^tmx^mmtixi±. ^ii^co 

^t^mtLxv^h. i->x. WLmz\^^ixfz%'^ 
<r>^x\ mmm'^\^%mm^^\tzmmfmi,ti: 

[00383 m^c^im'mt^bmf\fZ%^ 
(mTmiJ^±.-fhfzmzi,t. ^mmcn^^mmm'^'j^ 

ii(^,com.t-^o-, «fH=*iv^Tf^. mmmmti 
X. ^mm:mm^zt(^zuz. mt. -^wi^Ti 

mz\9:xtmt^m^hh. i-)X. nmtitmm'^ 
^^Lx\^^?y)jfmtL\\ zff^m.t^m^.t^h. 
kmw§:m&m±tmMLfz. mi {^) --mi 

hmx^t. E17 ( a) H17 {d)mdz. ^mt 
m.mmmt^Lx\'^him:W,^ii^i:i. mi (c)(7) 
mi,z. mL-^mmt^^mzm lx ^ ^^^i; mm<7)iTtm.t 

[0039] ^icom^:^:^ 
y-fVmmi^iz:Bif^^ l coy ^y-;l/;!k^^^«- 

-ft-mmmicommyrizx-^xmia^^h. m 
x"^ tfzumitm b ^ / -fv-ymmmm 
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mum t 'm\^3xm¥^ LtzA^/ -jvax tm^ % 

[0040] ^^i>z. %mm^^. micomm^ 
-^irzr^i'^x^mi'^. m9iz^^i>z. :^v-m<^u 

X. mm^ffzw^^tu 7m^x'mmm^^rf^j:d . 
mm i^^tfzimm) ^m^mm^^mixm^ 

mmtix. -te/i-D-xM. ^h^ymm. 

[004 1] [i^2<r>mkcr>fm'imz.ifm^\,zm 
^-^mnvxmmrh. m\ o<±. *^%HjMi>m2<7) 

xh h . ^ oM 2 mjm.::^ 9 ./ -}vmm^%wm. 

%\(r):^9 j-}vm%mList^/-\-wm^\z. ^ 

^-m,'mm.<^i^mz\w^x\t. m\(nmm.:^9 

^^^^tm-^fiM . %nmm.o^i,-fw<hMhnfzth 
X t . m'^nwy%W'mm.mmh<\^^'^h <r t 
\^<r>x. m \ i)%m<r)mrt'mSi%m:m%\z^^£oz.h 

}vm.on=m^<?^%m:c\.xm 

[ 0 0 4 2 ] =5:fc. \^)±.omm:%t. i^wmmvc L 

X^^ J-}Vimmk^\^X'mi^^fdf^. :^^J-MZ 

x\^xhm^-^7s^£\^. 

[0043] 



Kmmi ) l^^m7cmX5cm ((SriSW) XI Oc 

mrM->x\.^ifzmm^mm'tt':itmmxh^. 
mi i(>zmtmifZ. mm(r)mr(omiz. mmm c 

fz. mmc^Mnimzi±. mip^o. 5cm^o§^^N.c»T 

Ml c m X I c mCO^^^^j(t. K-^ 3 cmcOy°yX'1~ 

t^->tzmi^zwmmz D L^v^aic. mmi^m^-^xm 

fz. M±^tbX. AtB^mX. ^ti^-fi. ^^co 

^mn. omji. hKit. 1. 0 2^ffii.:ii:(i^ 

tzmz . ^S^rj^co^f^t/Z^^hgi^^g^S ^ ix § mt^j^. ^ h 
X^'^^. ^Mzlt. m^6cm<r,f)jtXy\<.^Ati. « 

Uo^t^tzr.'^ibi : 1 0 {,^9y~?i.^'x : 

cO^/l-'Jrb) cO^M^f*^. ;^>T^J4Jvrc 1 Om I /m 
i ncOMT\ ^Ai)-m^L. m.l^m^m'yfz. 

:i^j:->fz. Mmz. m±^Am'om-fxmm^m^ 

:^Xi^u-?h^yy ^C0TCDmzX^%i^(7)^)\^ 

9b^rhhz.tmt--'^fz. -mx-mmm^t. x 

xnvm<^^t kzn ix^wchh c t mm^ a 

tz. 

[0044] }tii:#A^}l:ih#Bhxl^t. [a] 

mi7)^^^^r>^^o/::. ^^2 0lMtC3£ii:#//lf1^. t^B 

V h / ^ 7 ^ OTC D ^(ci: 0 > \%'^%\^<^^'^}Vm>t. 

y : ZM\YM%- 1 : l o o 5 1-^^ ^ ^ 

'^1l}:.t£h^hfm^-rai\fz. 

too45] mw\2) 

'^^^m<m^\t\riyvtixhh. t.iz. <ico^§Sfio± 

S'JMt-/?^2m. 7. lcmX5. 1 

xhh. ^h\z^ mi 9cS)^->». \m^cr)fvLhy<r>n^ 

^\Z^ llfrM^it 1 c m X 1 c mi7)y^ £'^(t . :^ ^ 3 c miO 
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[0046] Wiz. ^<m^^'t^\,ziHm>\m^M'o 
if^coi 0 -is(m^z. ff§ i mm. iirm 5 c 

iz. ammizit. 4®?;ro>'c (mi^com) if^^.\'-^x 

iXli. m^lOOjitm^ mmm2. 2cmxl. 2c 
niiO;K'J,X7P7f.y 6:^11 (MA) mt^ I OOjum., m 
mW2. 2cmx]. 2cmOM-<r;^v?-XcoM 

B) H'trhMmnifz. mB^t-^-Mi-x^m 
vhh. ^'f. mAH±iv^w^:fKifZiy'-jm^Uz. 
mz. mmwmc')m^i^z:p''\)-:^^mKi. i±ij}K)U 
^^^m.mMjHzt'^^i-Muuuz. mmz. 

mt^m.^ ^ J -)vmmmmmLm>z^m-h i 
mwm(r>^}vit) <m.^^^. jkvt^mv^-c i o 

m 1 /m i n<7)^^t\ 'i^A?&^^>jM^t, ^^^^ff 

^XJtTo *!Jl^mc5mm@.^±#t)^cB#.'^.T', mWl 

m'^-h'^h%mm)^^Kh'^h^b^^.^fd-z^ 
^ Kfz%\^<n^vv u y ^" ^ V \ b / 9 7 

J-)Vi^7. : 1:211 OXhht.tf?'^ 

rj>-^fz. m^7fmm^:fn\'^ht. m^^izi^xi^tifz^ 

J-)\^m^i^l-zmmLfzt-^i hti6, ^<^ytz 

^mm^^^m^ym. mmmti^x^-^m'^i,z 
^j:tzttmu^tifz. tfz. m^^^i-t^hfrnn 

m\>z-^mtfz. ^com. m^^comi^^i^x . nu. 

RiR. WMm^^^y-fi^my&Lc^Mi^mMi^zmrri 



orn 1 i na)'(mx\ "^A-f^-^^mi. %mm&^ 

■^iiz}Lm-^<ni^^m^^firz, m i :«^3 om^tc l c m 

m\i^.^fifz%wmyr^}y'f 

m.ut LT(i. ]mc^:>-:Ht^mix\.^hctm%uMi 

fz. 

U-^L^^ (R. Rarnakumar et ai. J. P 

oxver Sources 69 (1997) 75) 

x'o. Tj-Ymm. (pt : Pu-1 : 1 ) um- 

4<vy^ -y i: /7 V- HfflW ( P t ) m^:^-ifsy:r 

ry-mwmt. mttru-\ix\fii^\.\x^mLfzr j 

- Ymmimij-^^yyy ^ 9 \iZ)^-y 

-20092)^:-^ i^ymm^t^i. . m%mw.mii 

-^X^y^v^v^'^^m^'^X'^-T.Y-km.ltz, c(n 

^--X |> ^ . ||g;J<^f_|^^;^^4-,>/^WS*v~T G P H - 1 

2 0 (E-TEKW) cr)±(C5 5 0>L^mWLr^^l 
xnf]-i\^yX}ltyymfM ( D u p o n t ^t^7 r:^y 

>A :^yxm<'kMi , mm 

fz. C^O^-Xh^, 4-E7KW^7:?-;tt>^>~A°-TG 
PH-0 9 0 (E-TEKM) iO±frC25 5/im« 
LT^ifi$-^/Cc -^m.<^J'^-y)Vtu:fy'-^^y:^fV:t^y 
i&^lil (Du ponttfc"t7>f:ty 1 1 7 ) <7)MMtc:. ^ 

lern-fex-c-fi^i^ L/i r y- \<%mm h v-vmm 

^J^'vbT'UX (12 5^;, 5^m. lOOkg/cm 
mtil0cm2tI^§aiiC«U/^. 

i^mmt. m'f-mmxwmitztz^. ry-K 

a/6- 

[0049] <i»y ^ /-fmmmmcoim>}k 
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mji^tim^. i n 1 eKTi^^liZi'^^y^mm 

covrAid, i\}W.co'7xyu-~ayhu—y-~^^\,-\xm 

^tfz. jmi^O. 06m 1 /m i n?i^i^:,6m IXmi 
ntTC^MmTrnm^mTh ^ . il^^^i 2 0 m 1 / m i 

[0050] <nMns!w&t<^m^> 2 ^ j -iv 

3^0^ 5 0 0ml/mi nOiJi[MT'^Sr;<?y-K^ 

^MStJt!, ^^*sm^iii2 1 t^^-r. 

^T. y-/WM«Ll^O, 4 m I /m i n i: 

1^ 0 . 4 5 V ^ 'cwimm I. ^^hiz3o jtmmti 
^jit^^'tti) i t fz. .^^ y-;u?^M^ 4 mz 

^Lfzt^bO. 6MC^^oT^5'9. |^9in 1 ^y ^y 

-jvymm^m^^^zm-^tz, ;^y^K0jjx@^ 

\,Z\i.^ mo. 5m\<r>7WW^'^rLX\^fz, ^(D^ic^Hf 

[00 5 1] (mmm4)mz.m2co^iSfy-}\^ym 

m^mz. 2 0Mc7)^:J^y-/U7m^^l2 5mlA 



ztizx*)^ mi<7)M^y'-)]^mmm^^i^zi:ii. 

21i:i3ta:|«I^<7)^^^;&^#ii,tL;^, ^ZX\ 1. 5 
Ac0t?tm^^mr^2 0:J^^tm^-C% I^2C0;'<:5' 

i:;^y-H'(HllKW»<bO. 2 5ni I (?D^JS2:^1<J0^ 

mifz. :i(r>m^5mm^:ib\rzx^ . 6^^4 

f^-^fz. ^h\Z^ ^V-YWm^\Z\i^ 2. 2m ic^; 

mmim ->xv^h^c ffm. ^^sz. z crmm ^ /jx y 

o V h y^ 7 ^ t?)TC oa^t:: J; D Ifil^^-:.!^^, ri^^JlAT 
jiTh K^-'^o^o . 0 1 5M<?;y ;?'y-;^7j<?MT'S> 

[0052] 

imic^mm mmmmizm^.>n!i^<^i£rmmt 
i>tmz. mm/AmzMixtmmiiimiiim 

m2 ] ^mniizis^^xm^^^i^±^co-m^9j<tm 

m4] -4:m(^^-mmmm(^mwix-h h etti/y 
9 j-)immn:m^mMmm ixw^zmt Uz^ 
coy y y-)V7mmmmmco-m^^^m.^m. 
( li 5 ] -4-wmmmy y y 

ms ] ^mmm^m^m^ i coy ^y-;i.7K 
[ la 9 3 r^js->^m«ft ^ ^^^^ 1 «7)y y wujik 
[ la 1 0 ] *^iloit^My y 

[IS 1 1 ] H]!*^ 1 i,zm-hm'^mmmmm. 
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mi 3] mmm3 iz-^n^mimm^^^i-mm. 



1 (ry- wain) 

1 7-^2(7)^ rJ'y-J 

1 9, 20, 2 1, 2 2---d^yr 

2 3. 24, 2 5---itil:# 
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